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(57)Abstract 

PURPOSE: To provide a semiconductor device which has an 
element that has both light receiving function and storing function 
by providing an electrode by successively laminating a middle layer 
formed of a specific compound semiconductor thin film and a metal 
film on a semiconductor substrate. 

CONSTITUTION: An electrode 3 which has a metal/semiconductor 
structure is formed on a semiconductor substrate 1 as a light 
receiving and storing element on a semiconductor substrate 1. 
Then, a compound semiconductor thin film whose stoichiometry 
ratio is not one, not containing excess element deposition, is 
inserted between the metal/semiconductor structured electrode 3 
and the semiconductor substrate 1 as a middle layer 2. The material 
of the compound semiconductor to be the middle layer 2 can be the 
same or different from that of the semiconductor of the substrate 1 , 
and it can be either single crystal or non-single crystal. Thus, a 
semiconductor device provided with metal/ semiconductor junction 
that has both light receiving function and storing function is 
provided. 



LEGAL STATUS 

[Date of request for examination] 29.03.1994 

[Date of sending the examiner's decision of rejection] 08.04.1997 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



BEST AVAILABLE COPY 



http://www1 9.ipdl.ncipi.go jp/PAl /result/detail/main/wAAAqvayOtD A407 1 47426P... 2006/06/26 



£2 


aj 




fib <a ^> 


>J 


■< 




■tf *fc -ft- ' V 




* * 


Ai 


i 


0 ^ W « * % 


s 






5 


K> 


■rf> ^ % -N 


m 


<S 


ft ^ «S -J 


W jj <J J 






SB +r 


Wf . ^ K K ffi 




St 


ii 


& g a k 




=\ 


ii St ffi v 


«fl 08 4 *2 




^ - 


e 




AJ ^ « ^ » | 


i 




St 


HE 


P ff *< t! 


4* 




£ P « K 


E ^ ^ 






G 




fit 5ft < X *■ G 






f 






it ft K? ii 




# & % 










^ o ^ ^ k 




8g 








44 ±4 


• 






a & s © 










e h o * ii 






i 


o 


% 


? . y - 






•V* a P IB 


£ -H i2 0 








co K? w K -fi- 




i s 


4 




Q 


s k> £ < 






a 0 S iS 


a ai ob ft 




4^ B 


CO 




ffl -fc* G 4r 


« a m 


v 


w 




<n -tS V 0 


J$ 




is m e 3 










8 ai j ia , 
a k fH- * 1 ft 


a 






o 


& 


ij |j o 




+^ 


2f at -t* tc 


B ^ fr 49 






< 


& 










tt 


, *H 49 # 




\K 


■K -i a 


•b- , , sa k> 


ft? u 


AJ 




fit K , * * G 

j£ y -tf w 




IS 








a & m k 




,\ 


G G B # 


, a a _i 






in 










x> 


fci -tf 




K 


*o *o g a 


P P 4 V, 








G X c* K . 


4 ^ -> 


$ 


AJ 




&f an <^ * 




t* 


4t 4 ii « 






H V 






^ | J cn V iO 








t J 


**> 


at H5 O 
» ii a , 

Si- *2 ii a 




ii 


»J »J . 
. . * * 


* « . » 

* e »<> -t^- 




» il? 


2 




I « € ^ 3 V 






[< 


X? 




ft 


«• 




G ii 








i 


ii 23 


\ 




m 




tt 


•WJ <M V ^ 




g: o4 


CO 


5 




ii 


■*o G 






u 


e w b t< 


I 


< 


V « K P 

til * ^ 


^2 tt ^ 


►J 




A) 


v ^8 * _ « 
a ^ ii ^ « ^ 




ft * 


I 


m 


4H 


i i E 5 






. * < 


i 


» - 


o 


I 


g 






u 


% 


« * fl- . 

1 p e * 


<N 






»o v m 






© 




G 


$• 




it 




=\ 


-tf 




«s @ <^ 


*> 


t- Eg 


B 


G 


* . B A * *J 








» 


* S( it £ 


*t 




<fc S 41 *0 




e 


o 

o a 


•B- 


CM 


* S 8! X rf! 












%• dt j» ** 




SB 


% + 


f S *1 K 


>r\ 


a 




!*5 fl( 0 S * * 


08 










\ ii * <frQ 


\ 




© & -ft 


a ^> a ^ 


-W 


o *J 






« ^) G - » 4H 

s«. V cm « - 


B 


p ft 






t 


IS B« « & 






«n g s 59 




_> 


" K» 




J 











4» 


A) 


& 




ts < 






a 




»v 0 




AJ ^0 


g 






« 


AJ 




8? »0 +i 












ft & 


ii 


tt 




vn 






l> 4 










CM ^ 


AJ 

3X 


V 

\ ' 


E 


1? 




g 






+j p *0 














S V 




tJ 








?t 








< 


B <@ 


i 




© 




it 


£ 




■R Al j4* 










f « 






ft 


& 








B 


1< tj ii 








0 


G < 




3 


Q 


Q 






CO 




ii o 1 






S +6 








* r 

O K 


i ) 




If 


\ 


AJ 




« AJ jjK 






0 




< 






rS 




i$ 


04 


AJ 


§ * s 






0 




+ 


3 T 


v 






<N 


Eff 




<n BS 82 






HJ P 








S \ 










I 




4X* G 








" — 




O 


BR »,\ 


a 


a 










G -$t *( 






M M 




0 * 














a 


& 












a) CO 


\ 














Jgl ^ 

*^ 8 -c 


u 




G 






p ij 






Q 


>0 




K? 


@ 








0 H 


a 


a 


■R 






4 G E 


IB" 




m m 


►J 






0 














»J p ft 








I-H 


- 


a' 


CM ff 




G 






i 




, ^ *o 






ii G 


e 


< J> 


CM 




K 


»j 




a 






* m # 


§ 








M -a 


08 












1 


H 0 , 


ft 


06 


^ ® 


01 


59 - 


B 


9 « 


■1- 






& 


CM 


G 


tl *V 40 


G 


0 


? G 


0 


« < 


■B- 






V 








AJ 


A) ft -ft 




0 


m k 


0 










f 




G 


B 


CO 


»J G 


m 


0 




0 


ii -H 


< 


- »o 




1R 




*i 






►0 ^ V -R 








-H G 


CO 


0 V 





■R 










ft 




V ^ P 


4 * a 




% G 


m x> 






m 


AJ 




at 


-oec 


G 






91 * * 


*R « 


•R 












ig v «c 










40 m 0 *e 














m 


08 


I 






i 


at i« 


ii s 




S OS G 


AI CO 


a 










■R 












K *• «s 




UK ~ 


AJ ^ 

* S 






■R 


B 






iV 




SI G 


N I 




\ B K 














g 


§ £1 


^ s 




B ^ 




Ji * w BK 


^ z m 




, w 




a I 




AJ 






s 


« a 








X? —J 


















12 P 




I SI O ^ 


< »J Si 




*s O 






V 












G 


v +i 






V AJ 


& 










i 








m g 




*i K . % 






^ , 


, m 






■a 




<^ 


AJ 


x? 


1 




m -j 




a -> *■ 


it 


41 












4 i2 » 


1 * 

tf? ^" 








K «| K> S 




# a 


a is 










AJ 




-tf 




t °- 






ii -R iV 




p 














« *o 








v 0 9 
X ft V 39 

IK G £ S3 


*: g m 




-J AJ 


S it 




$ 61 




G 


08 


-a 


bis; 


s 


2 J- 






« -> v 




-> 












« . * # 

« © «■ <n 


S V 




» v 




« ^ . 




■R »J 


tm » 




G G 




it 


B 


AJ 




— 03 








m g 


AJ 












*l AJ 




31- B 




Q £ *N 




J K> 


G 3f 




- m 






■B- 


08 






< O 


^ +» 




, K» =^ 
H H *: 


B @ 


S 








A3 


! 


V » ^ ^2 
_) it ii S 






^J 






a ^ 




„ +^ 






m £ 




f 


a' 


B 




p 








* » 


u 








Tj 


@ 1 




a' *s 




m , ft 12 






« 










■B- 




03 


J (3 


at ^ 




m ,\ 


A) SI 


a 








-H 




08 » -H -fc 






BE © 




aj a ss k> 


U S3 . 






tt 










p 






& 


2 - 




S ii 


13 & 












•Hi 


«5 3f ® -W 


^ AJ 




* G 




K V 


a- p -R *o 




V 6Et 






* * 




AJ 


s; 




as- 




3d- . 




G « 9 


^ 8 


0 














aj n 




tt ® 




y 0 j i 


b ^ a 4i 




K> If. 




G \ 








»J 


AJ 




CO *> 


In ^ 




ff fit M 














*« 


S * 






„ tf 




X - Ai 5! 


« G -ft* 40 

-r « s a 




AJ 


^ IK 




-Q H 


tj' 


5 


G 


M 


at 




. < 


?v ^ 




* ^ G 


H 0 


G 












*» AJ «r jg 


« i ff 




& K> 




IK w H« 






P 0 




41 « 


@ 


« 


CM 










4- ^ 




G CO AJ 


{3 « 








m 




a 


s e 3i- 1 


SI H Si 








* 0 m ® 


< # as ffi 










»0 , 






& 






teg 


0 I 


*■ at 
*- * 




cm ~ B$ id p 








m 






IS ft & 


as ^ 
S ss « 








« v 0 *i 






-> G 




















— CO 




^ w % 


^ m 








G 




G 


^ ^ G 








40 % -> s5 




^ rf 


a ft . 






I 






1 




# 


CO 0 


,\ * 


a 4H 


O 












AJ A) CM « 


AJ *» St 




g m 


CM 


« ist * m 


41 to m ai 


CO 


^ til 


ii GS x? 




& AI 




a 






a' 




a' - 


x # 




w * 9 


« G 






O 






IK 


08 n W IK 


08 0 G 


0 


-H S 


O 


g at 45 « 




O 


% @ ^ * 4£ 


O 


* rf 




& 






u 


it ^1 




0 » 0 


-> ^ 


CO 




O 


i 






B O ^ S 


E © S 


0 




O 


* St S G 


V *» V f(5 


O 


K S2 


e ^ 


O 




% 


G 




i 


£ 




ii < 






0 ^ £ 


i S£ 






O 






S3 


fi- i as £3 

x? W M 0 


•b- x? m 


0 


® So 


O 


» * « K 


. is 0 ^ 


O 


m aj m m aj 

*" ff t€ G »J 


O 


ii 




& 














^2 




-tf G 






O 














" 41 *M 


X? « AJ 








G 


1R 


_> 


Si 


G 




* is B 




m *j 




-tf 





CO 

I I 



ii 



<4 

ft 



<4 



V 

B 



O W 



o 

2 S? CM 

S 8 S 



S g w 

& d 2 ^ 

,S O r-H O 

G X O X 




az 




OS 

3 



m ^ 

?2 I 

CM 



us 



















as 


















O 


co 




rf 








a 












? 










ft 




< 


< 




>j 








m 


ft 






m 


K 




M 


G 








< 


•V 


< 






ii 




*i 








a 


-M 




















S 


§ 






CM 




■4 






19 


CO 






< 


B 


< 






c 


€- 


a 






0 


G 


O 




» - 

at « 


g 


ii 


— £ 








1 


tt 








< 





i 



BEST AVAILABLE COPY 



* 



1 



m 
m 

i 




s 







AJ 


13 




*» 




© 






S 


B 


£ 




















m 


CM 




I 


V 


■B- 


§ 












* 




H 




9 








© 












IS 


: 


CM 














» 




K> 


i 


X? 








e 






•0 








i 










«o 






© 






N 




« 












W 






^ 






m 


•B- 


K 










CO 








4H 










© 




















-KJ 


p 


,\ 






-H 


to 


c 




< 


in 






a 






1 


j- 




© 




< 


CO 




CO 


as 








# 








© 




CM 


i 




? 


< 


I 


2 








K 


% 




< 










en 








© 


■H 






K 




< 




© 


(0 














CM 


u 






=\ 




CO 






< 




o 


e 


< 


CO 






< 
























AJ 












© 












o 




© 




< 


+£> 






© 


H 


< 
















•ftl 




(N 


G 




•4 


in 


M 


< 


§ 








cm 




< 


to 




Eg 


*! 




© 






CO 










& 










B 


-> 












© 












£ 


i 


«" 


M 


< 


" 












CO 


















* 




< 




m 






CM 


< 




s 






w 










CM 


•W 






o 


m 


G 


CO 


— 1 


8 




o 




5 


< 


is 


x? 


s 


8? 


o 




m 




I 








o 


_i 




CM 












& 




& 




< 




AJ 


K 


IS 









a 

« . 

© ^ 

CM -KJ 

^ Si 

4 v 



*0 »0 



- G 
o K 



* * 

^ IS 

i 

© 



— — * 



is m 

© © 

© e 

• K Sfi 

K> g © © 



19! 

e m m m 



& 4* W & ~ w -g- © £fl 

% # W « BS < 2 

« £ H £S * 

in |g n cm njp CM CO 




AJ 



H N O Tf U) 





BEST AVAILABLE COPY 



